Europaisches Patentamt 
European Patent Office 
Office europten des brevets 



(§) Publication number: 



0104207 

B1 



EUROPEAN PATENT SPECIRCATION 



Date of publication of patent specification: 04.08.86 
Application number: 82305118.0 
I Date of filing: 28.09.82 



(S) intci.^: A 61 N 1/04, A 61 M 16/04, 
A 61 N1/39 



@ Emergency medical apparatus. 



m 

00 
CM 

o 



Q. 

m 



@ Dateof publication of application: 
04.04.84 Bulletin 84/14 



@ Publication of the grant of the patent: 
04.06.86 Bulletin 86/23 



(B) Designated Contracting States: 
DEFRGB 



References cited: 

EP-A-0010908 

WO-A-81/03428 

FR-A-2345169 

GB-A-1467344 

US-A-4090518 

US-A-4231365 

US-A-4351 330 

IEEE TRANSACTIONS ON BIO-MEDICAL 
ENGINEERING, vol. BME-27, no. 4, April 180, 
NEW YORK (US), D.P. DAS et al.: ''Defibrillation 
recovery curves for different electrode 
materials", pages 230-233 



(§) Proprietor: Scarberry, Eugene Nelson 
2834 Durban 

Houston Texas 77043 (US) 

@ Inventor: Scarberry, Eugene Nelson 
2834 Durban 

Houston Texas 77043 (US) 



Representative: Warden, John Christopher et al 
R.G.C. Jenkins 8k Co. 12-15, Fetter Lane 
London EC4A1PL(GB)- 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may 
give notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall 
be filed in a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been 
paid. (Art. 99(1 ) European patent convention). 



Courier Press, Leamington Spa, England. 



1 



0 104 287 



2 



Description 

This invention relates to emergency medical 
apparatus and« more particularly, to emergency 
apparatus for artificial respiration, nerve or muscle 
stimulation or monitoring such as cardiac defibril- 
lation or the like. 

Artificial respiration or resuscitation techniques 
now being used to revive a victim without norma) 
respiratory function involve the introduction of a 
fluid, such as oxygen or air, directly into the 
patient In the most rudimentary form, this is 
accomplished by "mouth-to-mouth" respiration 
where a medical attendant or the like exhales 
directly into the mouth of the patient, thereby 
forcing air into the lungs. 

A more satisfactory technique involves intuba- 
tion, where a hoUow tube is inserted through the 
mouth and into the proximity of the larynx. Yet 
another improvement involves sealing off the 
esophagus in order to prevent diversion of respira- 
tion effort to inflation of the stomach. In addition, 
an open esophagus can result in aspiration of the 
stomach contents through the esophagus into the 
mouth and throat, and subsequently into the 
respiratory passages. The occurrence of such 
backflow could result in the inability of the lungs to 
receive the fluid needed for respiration. 

One prior art device is an endotracheal tube 
which is inserted through the mouth of the patient, 
through the laryngeal region and into the patient's 
trachea. Yet another prior art device, depicted in 
U.S. Patent No. 3 683 908, embodies an esophage- 
al obturator where an elongated tube carries an 
expandable device into the patient's esophagus, 
the expandable member to obturate, or block off, 
the esophagus. Still another prior art device is 
described in an article by Elam et a\„ Advances in 
Cardiopulmonary Resuscitation, 1977, pages 
65-"72, wherein an esophageal obturator is com- 
bined with a pharyngeal cuff to obviate the need 
for a sealing face mask. U.S. Patent No. 3 874 377 
to Davidson discloses an insertable tube including 
a rotating valve-like member for use in sealing 
either the esophagus or the trachea. 

In dealing with emergency conditions requiring 
artificial resuscitation, it is not uncommon to 
encounter associated cardiac arrythmias. Prior art 
devices have included a single internal electrode 
coupled with an external electrode to provide elec- 
trical stimulation to the heart suitable for arresting 
the arrythmia and/or restoring normal operation of 
the heart. 

As noted in U.S. Patent No. 4 090 518 to Elam, 
such a device requires energy levels of 15 to 20 
watt seconds. Although these current levels are an 
improvement over the energy levels of about 400 
watt seconds required by two external electrodes, 
the levels are signiffcantiy above the energy levels 
of 1 — 10 watt seconds where direct heart contact is 
made. It would be desirable to obtain defibrillation 
using smaller current levels to improve the port- 
ability of power supplies for defibrillation units but 
without the need for surgery to obtain direct heart 
contact. 



It is known e.g. from WO 81/03428 to provide two 
internal electrodes connected at a given distance 
apart along an esophageal probe for stimulating 
different parts of the heart via an external elec- 
s trode. 

A similar arrangement of two laterally spaced 
electrodes is shown In EP— A^10908- 

The disadvantages of the prior art are overcome 
by the present invention, in accordance with which 
w there is provided emergency medical apparatus, 
comprising: 

a first electrode contact area adapted for posi- 
tioning internally of a patient; 

first means for bringing said first electrode area 
15 into electrical contact with an adjacent internal 
body portion of said patient; 

a second electrode contact area, adapted for 
positioning within an esophagus; 

second means for urging said second electrode 
20 area into electrical contact with said esophagus; 
and 

defibrillating means for energising said first and 
second electrode areas; characterised in that the 
first and second electrode areas are independentiy 

25 positionable to locations respectively above and 
below the heart and are connected to said defibril- 
lating means so as to complete a current path 
between them internally of the body. 
Improved apparatus for emergency artificial 

30 respiration, nerve and muscle tissue stimulation, 
monitoring, and the like are provided in the 
embodiments. 

In a preferred embodiment of the present inven- 
tion, an endotracheal tube having a stylet bullet 

35 guide preformed to enter the region adjacent the 
trachea and having an obturator is provided for 
blind intubation of the trachea where emergency 
resuscitation is required. A pharyngeal obturator 
is provided for sealing the upper portion of a 

40 patlenf s airway to prevent the flow of fluids back 
through the pharynx and out of the mouth and 
nose passages if the blind endotracheal intubation 
does not succeed. An electrode area may be pro- 
vided on the pharyngeal obturator for contacting a 

45 portion of the tongue as an upper electrode. 

A duct is provided through the pharyngeal cuff 
for introducing respiratoryfluids into the laryngeal 
region of the patient when the pharyngeal cuff is 
inflated. If desired, the endotracheal tube may be 

50 inserted without the bullet guide and serve as an 
esophageal obturator to seal the interior of the 
esophagus so that respiration fluid is confined 
exclusively to the lungs and to provide an elec- 
trode surface adjacent the esophageal wall at a 

55 location in proximity to the heart The stylet or a 
separate catheter may also be used to position an 
electrode in the esophagus at a location proximate 
to the heart to obtain the selected internal elec- 
trode configuration. Depending on the location of 

$0 the endotracheal tube, either the endotracheal 
tube or the laryngeal tube could be used to insert 
the stylet or catheter. 

A face shield may be provided to support and 
position the various tubes inserted into the patient 

65 and to facilitate insertion to the proper location. 
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The face shield is not required to seal about the 
facial contours but is sized to preclude ingestion 
through the mouth. The shield nnay also incor- 
porate an electrode area for contacting the 
tongue. 

The endotracheal tube may be inserted alterna- 
tively into the esophagus to communicate with 
the stomach to provide for the introduction of 
fluids into the stomach or the release of gases 
and/or fluids from the stomach if desired, or to 
provide an electrode area contacting the 
esophageal walls. Such a device may con- 
veniently have a cap or a pressure^indicator bal- 
loon over the outer end which would indicate the 
presence of fluid inside the tube from the 
stomach region. 

The laryngeal and pharyngeal obturators are 
preferably Inflatable members which may be 
Inflated by merely blowing into the members 
through a suitable mouthpiece. The mouthpiece 
may be provided with a pressure relief valve to 
prevent over-pressurising the obturators and 
damaging the surrounding tissue. Further, supply 
lines leading to the inflatable obturators may be 
equipped with check valves for maintaining fluid 
inside the obturators until the check valves are 
open to release the fluid. 

Broadly, a method and apparatus have further 
been provided for effectively defibrillating a heart 
wherein two electrodes are placed intemally of 
the patient one above and one below the heart, 
for providing electrical stimulation in an amount 
sufficient to deflbrillate the heart In one particu- 
larly suitable embodiment, one or both electrodes 
are comprised of a graphite material. 

In yet another embodiment of the invention, 
one or more electrodes are provided externally of 
and in contact with the patient which may also be 
of graphite, in order to create a plurality of 
additional preselectable electrical pathways with 
the electrodes previously described. Thus, muscle 
or nerve tissue monitoring or stimulation (such as 
the aforementioned defibrillation) may be 
effected by a current pathway between said exter- 
nal electrodes or between one or more such elec- 
trodes and one or more internal electrodes on the 
embodiment previously described. 

In the drawings: — 

Figure 1 is a pictorial illustration, partly in*cross 
section, showing one embodiment of the present 
invention properiy inserted Into a patient; 

Rgure 2 is a pictorial view of one embodiment 
of the emergency apparatus. 

Figure 3 is a pictorial view of a preformed stylet 

Figure 4 is a pictorial view of a catheter-carried 
electrode. 

Referring now to Rgure 1, there may be seen a 
pictorial view, partly in cross section, of an endo- 
tracheal airway 20 properiy inserted in patient 10. 
A pharyngeal cuff 32 has been inserted into the 
pharynx at a location which effectively blocks 
both nasal passage 12 and oral passage 14 and, if 
inflated, prevents the flow of fluids from these 
passages into or out of patient 10. A laryngeal 
tube 26 is provided with an opening adjacent 



inner end 28 for the purpose of introducing a 
respiratory fluid into the trachea 18 of patient 10, 
if needed, or to insert an electrode-carrying cathe- 
ter into the esophagus. Laryngeal tube 26 passes 

5 through the inflated pharyngeal cuff 32. Endo- 
tracheal tube 22 is provided for the primary 
purpose of introducing respiratory fluid into the 
patient's trachea through inner end opening 24, 
Tracheal cuff 30 and pharyngeal cuff 32 may 

w conveniently be expanded by introducing an in- 
flating fluid through cuff Inflator means 34 which 
is interconnected with inflatable cuffs 30 and 32. 
Electrode areas 31 and 33 may be included on 
cuffs 30 and 32 for providing internal electrical 

75 contacts for applying a defibrillating current to the 
patient. 

Face shield 46 may be placed over a portion of 
the face of patient 10 and serves to properly 
position laryngeal tube 26 and endotracheal tube 

20 22 within patient 10. Further, shield 46 ensures 
that none of the apparatus is ingested by patient 
10. A teeth shield 47 may be provided to preclude 
damage to the tubular members from voluntary 
or involuntary reflex movement by the mouth. An 

2S electrode area 48 may be included for forming a 
first internal electrode contact, preferably on the 
tongue. 

In Figure 1, endotracheal tube 22 is properiy in 
the trachea and inner end 24 serves to introduce 

30 respiratory fluid into the lungs. Tracheal cuff 30 
seals the trachea against escape of the respiratory 
fluid. Proper Insertion may t>e accomplished by 
inserting a relatively stiff stylet bullet guide (see 
Figure 3) Into tube 22 where the stylet is pre- 

3S shaped to enhance blind entry of inner end 24 into 
the trachea. If inner end 24 misses the trachea, it 
will enter the esophagus 17 and be available as an 
esophageal obturator and either an upper or 
lower internal electrode, as hereinafter discussed. 

40 It may be seen from Rgure 1 that pharyngeal 
cuff 32 is inserted adjacent a portion of the 
pharynx 16 and to a position to effectively block 
both oral passage 14 and nasal passage 12. The 
pharynx comprises the soft, muscular and mem- 

45 branous cavity portion of the alimentary canal 
leading from the mouth and nasal passages to the 
larynx and esophagus. It is desired that pharynge- 
al cuff (32) seal both the oral and nasal regions of 
pharynx 16 and the electrode area 33 forms an 

so electrical contact with adjacent body tissue. 
Accordingly, it is desirable to utilise a relatively 
low pressure to Inflate pharyngeal cuff 32 in order 
to prevent damage to these soft tissues. 
When properly inserted, emergency endo- 

55 tracheal airway 20 serves to seal the interior of 
trachea 18 by inflating tracheal obturator 30 to 
engage the interior of trachea 18 and/or to seal 
the pharynx 16, if needed, by inflating pharyngeal 
obturator 32. The respiratory fluid is introduced 

60 into endotracheal tube 22 and exits directiy in the 
trachea. If endotracheal tube 22 misses the 
trachea, and enters esophagus 17, then both 
obturators 30 and 32 may be inflated to seal the 
trachea. The respiratory fluid is then confined to 

65 the portion of the body leading to the lungs and 
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enters generally into larynx 18, and thence, into 
the trachea and lungs. No resusdtation fluid Is 
expended inflating the stomach and the stomach 
contents cannot aspirate into the lungs. 

As depicted in Rgure 1, electrodes are included 
on the emergency resuscitation apparatus for 
contacting internal body tissue to provide an elec- 
trical current suitable for terminating a cardiac 
arrythmia such as fibrillation. Where Internal elec- 
trical contact is made, skin resistance is avoided 
and lower current inputs may be used to obtain 
the desired current adjacent the heart it is ex- 
pected that energy input levels of about 10 watt 
seconds will be sufficient compared with energy 
levels of about 400 watt seconds where only 
external contact electrodes are used. 

A first preferred Internal electrode contact area 
IS the tongue 13. Teeth shield 47 may con- 
veniently include an electrically conductive area 
48 for contacting tongue 13. Since teeth shield 47 
is generally rigid, the electrode may be easily 
affixed thereto, for example by the plating on the 
surface or by adhesively affixing an electrode 
depending therefrom. An alternative or an ad- 
ditional electrode area 33 may be provided or 
laryngeal obturator 32 adjacent the tongue. U.S. 
Patent No. 4 090 518 to Elam teaches suitable 
techniques for providing an electrode area on an 
inflatable cuff using a folded cuff or constructing 
the cuff of a conductive material, which disclosure 
is incorporated herein by reference. Alternatively, 
the electrode area may be formed in an expand- 
able pattern on the obturator or plated onto an 
Inflatable, but non-expandable^ cuff. 

One or more electrical leads 68 are connected 
with electrode areas 48 and/or 33 and brought to 
an external location in any convenient manner. A 
conventional portable defibrillator power supply 
70 may be connected using power settings 
generally associated with heart stimulation using 
direct contact electrodes. 

The lower, second electrode contact area is 
adjacent the location of the heart to provide 
current flow through the heart. The esophagus 17 
may conveniently be used for inserting an elec- 
trode to a proper location. As depicted in Rgure 1, 
tracheal obturator 30 has been inserted in the 
trachea 18, a preferred location for ventilating a 
patient It will be noted, however, that the tracheal 
location is not considered optimum for locating 
the lower electrode since the heart would be 
below the electrode area. 

Electrode 31 may nevertheless be included on 
tracheal obturator 30 to increase the flexibility for 
using the inserted device. If the tracheal obturator 
30 does enter the esophagus, it may be inserted 
to a position effective to defibrillate the heart 
without the need to insert an internal electrode 
catheter 50 (Figure 4), as hereinafter described. It 
may also be possible to establish an intemal 
defibrillating path from electrode 31 in the trachea 
to an intemal electrode catheter 50 in esophagus 
17. 

Where tracheal obturator 30 is within trachea 
18, it is preferable to provide electrode catheter 50 
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(Figure 4) to establish electrical contact within 
esophagus 17 at a location adjacent the heart. 
Electrode catheter 50 may conveniently be in- 
serted through laryngeal tube 26, which is not 

5 required for resuscitation purposes. Inflation 
piece 52 is included for expanding electrode cuff 
56 urging electrode areas 58 against the wall 
tissue of esophagus 17. Thus, the required inter- 
nal current path is established between electrode 

10 areas 58 and at least one of electrodes 48, 33 or 31 
to defibrillate a patient while maintaining artificial 
respiration. 

It will be appreciated that the emergency 
apparatus depicted in Figure 1 is entirely suitable 

15 for use by a single trained technician. Pharyngeal 
cuff 32 permits the apparatus to be operated with- 
out a sealing face mask. The operator is thus free 
to activate the defibrillating unit 70. Since all of 
the electrical contact areas are intemal to the 

20 patient, the technician has free hands to maintain 
emergency resuscitation while simultaneously 
engaging and operating the defibrillating system. 

Referring now to Rgure 2, there may be seen a 
pictorial illustration of a preferred embodiment of 

25 the present invention. Emergency endotracheal 
airway 20 includes an expandable tracheal cuff 30 
carried by endotracheal tube 22 and an expand- 
able pharyngeal cuff 32. Laryngeal tube 26 is pro- 
vided with an outer end 27 and an inner end 28 

30 whereby resuscitation fluid which is introduced 
into outer end 27 exits through inner end 28. 
Laryngeal tube 26 passes through pharyngeal cuff 
32 and may be sealed about the entrance and exit 
or may be sealed exteriorly of cuff 32 as cuff 32 

3S expands to surround tube 26. The length of 
laryngeal tube 26 is preferably about 90—100 mm 
to obtain a penetration into a patient to a region 
adjacent the larynx without activating the epig- 
lottis and closing the larynx. A standard tube 

40 diameter of 10 mm may be convenientiy selected 
for this tube. 

Pharyngeal cuff 32 is formed along laryngeal 
tube 26 and endotracheal tube 22 and may be 
sealed about tubes 26 and 22 or may simply seal 

45 around tubes 26 and 22 when expanded. 
Pharyngeal cuff 32 is designed to obturate, or 
block, the pharyngeal region beneath the oral and 
nasal openings. Pharyngeal cuff 32 generally 
takes the form of an expandable element which is 

so generally expanded by inflating with the pressur- 
ised fluid. It is desirable that pharyngeal cuff 32 be 
inflatable at a relatively low pressure, e.g. about 
0.5 psi (35.15 g/cm^, in order to prevent damage 
to the surrounding pharyngeal tissue. An elec- 

% trode area 33 may be convenientiy located adja- 
cent the upper portion of cuff 32 to obtain elec- 
trical contact with the patient's tongue. It is 
desirable to maintain the area of electrode 33 as 
large as convenientiy possible to minimise the 

&) current density and damage to surrounding 
tissue. Electrode area 33 is connected to one of 
the electrical leads 68. If a low pressure inflation is 
used, the surface area of cuff 32 must be sufficient 
to exert enough total force on the surrounding 

55 pharyngeal tissue to limit or prevent the escape of 
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fluids between pharyngeal cuff 32 and the sur- 
rounding tissues. 

It should be noted that pharyngeal cuff 32 may 
be bifurcated where a first, low pressure cuff is 
inflated adjacent the soft oral tissues. A second, 
higher pressure cuff might then be provided for 
use in the portion of the pharynx adjacent the 
larynx. This bifurcated obturator would ensure 
that proper sealing results. 

Referring again to Figure 2, there is also seen 
endotracheal tube 22 having trachea) obturator 30 
adjacent inner end 24. In one embodiment, endo- 
tracheal tube 22 is hoilow and inner end 24 defines 
an opening to the lungs, or to the stomach if used 
as an esophageal obturator. Thus, the lungs or the 
stomach region can be accessed through tube 22. 
Endotracheal tube 22 may also be provided with 
an indicator device 25 at outer end 23 for indicating 
the presence of a fluid within tube 22. Such an 
indicator means may simply take the form of a 
flexible member which inflates when pressurised 
by gases and/or other fluids entering endotracheal 
tube 22 from the lungs or the stomach. If an 
Indicator device is not required, outer end 23 may 
simply be capped or may even remain open. The 
total length of endotracheal tube 22 may con- 
veniently be 200—230 mm in order to place inner 
end 24 positively within the trachea. 

The endotracheal tube may be provided with 
electrode regions 31, which may be connected to 
extemal electrical lead 68 possibly carried within 
inflation tube 43. In this case, a longer tube 22 may 
be provided to permit insertion into the esophagus 
a distance effective to defibritlate the heart. Tube 
22 may then have two maridngs, or stops (not 
shown), to indicate the desired depth of insertion. 

Figure 3 depicts stylet bullet guide 75 for insert- 
ing inner end 24 of tube 22 into the trachea. Guide 
75 has a cap 78 which rests against the top surface 
of filling 25 and may serve to seal the interior of 
tube 22. A stylet or guide portion 76 is formed from 
a suitable thermoplastic to assume a shape 
cooperating with the pharynx and larynx to place 
inner end 24 in the trachea. Bullet 79 protrudes 
from inner end 24 for non-traumatic insertion of 
inner end 24. Bullet 79 may be fabricated from a 
soft, pliant material to minimise any trauma to the 
vocal cords during traverse of bullet 79. After 
insertion, bullet 79 and guide 76 are sized to be 
withdrawn through endotracheal tube 22 and 
allow access to the lungs. For esophageal use, 
stylet guide 75 may remain in place as a seal. A 
properiy shaped stylet 76 generally increases the 
success rate for blind intubation from 10—20% to 
about 50%. 

Stylet 75 may also be designed to provide an 
electrode surface 82 for contacting the esophageal 
walls. Inflatable cuff 80 may be inflated through 
tube 81 using fluid inlet 83 to urge electrode 82into 
engagement with surrounding tissue. Electrical 
lead 77 may be conveniently connected to elec- 
trode 82 and molded within stylet body portion to 
provide external connection with defibrillator 
power supply 70. A first removable stop fnot 
shown) may be provided for use in inserting 



tracheal tubs 22. If esophageal intubation is 
obtained rather than tracheal intubation, the stytet 
may be further inserted to the desired location and 
cuff 80 inflated to urge electrode 82 into electrical 

5 contact with the esophagus. If tracheal intubation 
is obtained, stylet 75 may then be removed from 
endotracheal tube 22 and reinserted through 
laryngeal tube 26 (see Figure 2) to the desired elec- 
trode 82 location. 

JO Tracheal obturator 30 may be expanded in 
several ways, both by mechanical mechanisms 
and by inflation. A variety Of obturators are shown 
in U.S. Patent No. 3 683 908, and any one of them 
may be used in conjunction with the present inven- 
ts tion. If, however, a low pressure device is chosen 
for pharyngeal obturator 32, it would be desirable 
to also provide a low pressure device for tracheal 
obturator 30 in order that both will inflate and seal 
at the same pressure. Accordingly, a suitable 

20 tracheal obturator would provide sufficient sur- 
face area In contact with the interior walls of the 
trachea or esophagus to exert sufficient force to 
limit or prevent the passage of fluid between an 
inflated tracheal obturator 30 and the interior of 

23 the trachea or esophagus. 

A cuff inflator means 34 is also shown in Figure 
2. Cuff inflator means 34 includes a fluid inlet 36 to 
which the inflating fluid is introduced. The inflating 
fluid may pass through check valves 39 and 40 and 

30 into tubes 44 and 42, respectively, for inflating 
pharyngeal cuff 32 and tracheal cuff 30, respec- 
tively. Tubes 42 and 44 may conveniently be 
equipped'wtth pressure indicator balloons 41 and 
43 which expand to a diameter somewhat greater 

3S than the diameter of tubes 42 and 44. A visual 
observation is thus provided of the presence or 
absence or pressurising fluid within expandable 
cuffs 32 and 30. A pressure relief valve 37 may be 
included on fluid inlet 36 in order to prevent over- 

40 pressurising expandable cuffs 32 and 30 and sub- 
sequent tissue damage. 

Alternately, cuff inflator means 34 may simply 
consist of a fluid inlet 36 interconnected with tubes 
42 and 44. Pressure relief valve 37 may be omitted 

45 where human breath is being used to inflate cuffs 
30 and 32. It has been determined that a maximum 
pressure of only about 120 cm of HgO can be 
obtained where human breath is used, and this 
pressure will not generally traumatise the tissues 

so surrounding cuffs 30 and 32. If further simplication 
of cuff inflator means 34 is desired, check valves 39 
and 40 may be removed and any convenient 
extemal clamp may be employed to prevent the 
release of pressure from cuffs 30 and 32. 

55 Various alternate means may be provided to 
inflate cuffs 32 and 30. Individual fluid inlets 36 
might be required if expandable cuffs 32 and 30 are 
designed to require different pressures for proper 
inflation and sealing. Alternatively, if a single 

60 inflation pressure is chosen, it is possible to com- 
bine inflation tubes 42 and 44 into a single tube 
which inflates both pharyngeal cuff 32 and trache- 
al cuff 30. 

Yet another cuff for use as pharyngeal obturator 
65 32 or tracheal obturator 30 embodies a normally 
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expanded material which sealingty engages the 
pharynx and tradiea. The normally expanded 
material would retract upon the application of a 
vacuum device for insertion or removal. Once 
inserted, however, the cuffs remain expanded in 
the event of any system failures and the emer- 
gency resuscitation can continue. 

In a preferred embodiment of the present 
invention, outer end 27 of laryngeal tube 26, outer 
end 23 of endotracheal tube 22, and fluid inlet 36 
are provided with standard 15 mm fittings for 
interconnecting with commercially-available re- 
spiration and inhalation equipment. A suitable 
tracheal obturator may be spherical or cylindrical, 
having a diameter of 4—5 mm and a length of 
about 4 cm. The Inflatable cuffs are preferably of a 
thin, flexible material which does not damage sur- 
rounding tissue. Pharyngeal tube 26 and endo- 
tracheal tube 22 are preferably formed of a 
thermoplastic-type material which is flexible but 
which will retain a permanent set when formed at 
a selected temperature and thereafter cooled. 
Thus, these tubes may be curved in a conven- 
tional manner to facilitate entry through the oral 
cavity, with the elongated tracheal tube 22 formed 
to guide itself into the trachea in cooperation with 
stylet bullet guide 75. 

Referring again to Rgure 2, there is seen face 
shield 46. Shield 46 is designed to fit over a 
portion of the face, and more particularly the oral 
cavity. Shield 46 is sufficiently large that it cannot 
be accidentally ingested by a patient. Electrode 48 
may be Incorporated on teeth shield 47 at a 
location effecth^e to engage the tongue. Electrode 
48 may be formed to depend from shield 47 to 
enhance electrical contact with the tongue. Elec- 
trical leads 68 are provided to connect electrode 
48 with a suitable power supply. Pharyngeal tube 
26 and endotracheal tube 22 may be force-fit into 
face shield 46 to predetermined lengths so that 
tubes 22 and 26 will be in the correct location 
when emergency endotracheal airway 20 has 
been inserted and shield 46 rests adjacent the 
face of the patient. 

If desired, the outer end 23 of endotracheal tube 
22 may be force-fit into shield 46 so that shield 46 
may be removed from about outer end 23 or 
endotracheal tube may be further inserted to 
position electrode 31. Then, when endotracheal 
tube 22 is inserted into the patient's trachea, 
shield 46, laryngeal tube 26 and pharyngeal cuff 
32 may be removed from about endotracheal 
tube 22 and cuff 30 may be inflated to seal about 
the interior of the trachea and the respiratory fluid 
introduced directly through endotracheal tube 22. 
It is anticipated that pharyngeal cuff 32 and 
laryngeal tube 26 will normally remain in place to 
back up endotracheal tube 22. 

Alternative embodiments of the resuscitation 
apparatus described in Rgure 2 are described in 
US— A — 4 231 365, which disclosure is incor- 
porated herein by reference. Each of the disclosed 
embodiments is suitable to obtain the electrode 
areas and deftbrillating current paths hereinabove 
explained for purposes of the present invention. 



Referring now to Rgure 4, there is shown an 
electrode catheter 50 for use in obtaining the 
lower electrode contact in the esophagus rather 
than attempting to incorporate electrodes on the 

5 endotracheal obturator 30 (Figure 2) or the stylet 
75 (Figure 3). Catheter 50 consists of an inflatable 
cuff 56 having electrode areas 58 in accordance 
with one of the designs hereinabove discussed. 
Tube 54 may be used to inflate cuff 56 and to 

to house electrical lead 61 connecting electrodes 58 
with power supply 70. Inflation fluid is introduced 
through fluid inlet 52. Tube 54 has a diameter to 
permit insertion through either endotracheal tube 
22 or laryngeal tube 26 (see Figure 2) and a length 

fs effective to position electrode leads 58 adjacent 
the heart 

In the event of an emergency requiring artificial 
resuscitation, a medical technician or lay person 
trained in emergency first-aid should be able to 
20 use the apparatus which is the subject of the 
present invention without undue difficulty. A 
method using the device depicted in Figure 2 will 
be described, although the operation is substan- 
tially identical for all embodiments of the inven- 
ts tion. 

In a preferred embodiment, the endotracheal 
and laryngeal tubes, along with the associated 
obturators, are p re-coated with a suitable lubri- 
cant, which may conveniently be a medical grade 

30 silicone, to ease tubular passage through the 
body regions. Endotracheal tube 22 and laryngeal 
tube 26 are inserted through the mouth of the 
patient until face shield 46 is adjacent the face of 
the patient Stylet bullet guide 75 serves to guide 

3S tube 22 into the trachea. Tracheal obturator 30 is 
inflated by pressurising through fluid inlet 36. 
This pressurising may conveniently be accom- 
plished by the operator simply blowing into fluid 
inlet 36, thereby opening check valve 40 and intro- 

40 ducing air through inflation line 42 into tracheal 
obturator 30. Pressure indicator balloon 41 on 
tube 42 indicates the presence of pressure within 
the obturator and that inflation has been 
achieved. Pressure relief valve 37 prevents over- 

4S pressurising the obturator and prevents damage 
to the surrounding tissue. 

The location of inner end 24 of endotracheal 
tube 22 is then determined. Stylet bullet guide 75 
is removed from tube 22 and respiratory fluid is 

50 introduced. If chest movement is observed, the 
blind intubation has been achieved and resusci- 
tation can be commenced. If no chest movement 
is observed, the pharyngeal obturator 32 is in- 
flated, if not inflated concurrently with obturator 

55 30. The endotracheal tube 22 may be capped to 
seal the gastric region and respiratory fluid intro- 
duced through inner end 28 of laryngeal tube 26. 

The operator now introduces respiratory fluid 
through the outer end 27 of laryngeal tube 26 or 
endotracheal tube 22 and, thence, into the 
patient's lungs. The respiratory fluid may be 
expired air breathed directly into outer ends 27 or 
25 by the operator or may be oxygen and/or air 
mixture introduced through outer ends 27 or 25 

65 by means of automatically controlled respiratory 
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equipment. According to the present invention, 
there is no requirement that face shield 46 be 
sealed against the facial contours of the patient 
and no operator action is required to maintain any 
such seal, (n the event that automatic respiratory 
equipment is available, the operator is free to 
attend to other emergency treatment if needed. 

If endotracheal tube 22 enters the esophagus, 
then respiratory fluid is tntrodu^ through 
laryngeal tube 26 after the obturators have been 
inflated. This will be apparent when respiratory 
fluid is applied through endotracheal tube 22 and 
no chest movement results, if this occurs, the 
respiratory fluid is being introduced through 
endotracheal tube 22 directly into the gastric 
region and the emergency resuscitation is discon- 
tinued and the pharyngeal obturator 32 is inflated. 
Obturator 30 then acts to confine the respiratory 
fluid to the lungs and prevents the entry of any 
fluid from the stomach into the lungs. However, 
the present device should successfully intubate in 
about 50% oithe attempts. 

Other advantages of the present emergency 
resuscitation apparatus will be apparent when the 
patient has suffered severe injury about the face 
and throat It is very difficult to seal around the 
facial injuries or where the face has been severely 
burned. Further, the pharyngeal tissues are easily 
susceptible to injuries and subsequent bleeding 
in that region can interfere with resuscitation of 
the victim. The use of a pharyngeal obturator 
serves to exert pressure against ruptured blood 
vessels within the pharynx and to stop such 
bleeding. Further, there is no requirement with 
the present invention that any seating be accom- 
plished about the facial contours of the patient 

Yet another advantage of the present invention 
is obtained where the endotracheal tube has been 
inserted in the esophagus. The large lumen pro- 
vided for introducing respiratory fluid into the 
trachea serves to vent any respiratory fluid which 
leaks between the tracheal obturator now sealing 
against the esophagus. Thus, the stomach region 
remains unpressurised and less subject to as- 
pirating the contents. 

Once the position of endotracheal tube 22 Is 
determined, the lower electrode may be 
positioned in the event defibrillation Is needed. 
Where endotracheal tube 22 has been inserted in 
the trachea, then either stylet 75 or catheter 50 is 
inserted through laryngeal tube 26 and into the 
esophagus. The appropriate sealing cuff is then 
inflated to bring the corresponding electrode into 
contact with the esophageal wall. Where tube 22 
has been inserted in the esophagus, tube 22 or 
stylet 75 must be further inserted for proper elec- 
trode placement or stylet 75 may be removed and 
catheter 50 inserted to the desired location. 

The operator preferably verifies contact of the 
tongue with upper electrodes 48 and/or 33 and 
connects the various electrodes with defibrillator 
power supply 70 having a selected power output 
suitable for use with internal electrodes. Where 
electrode areas 31 are provided on tracheal cuff 
30, electrodes 31 may serve as the upper elec- 



trode for use in either the esophagus or the 
trachea since electrode 31 will generally be 
located above the heart Catheter 50 and elec- 
trode 58 are then positioned below the heart to 
5 form the desired current path. The operator may 
then proceed with emergency resusdtation ap- 
plying energy as necessary to correct cardiac 
fibrillation. 

It is a feature of ^e emergency device herein 

10 described that a variety of Internal locations are 
available for electrode placement Referring to 
Rgure 1, a first path may be formed using elec- 
trodes 48 and/or 33 against a tongue area and 
electrode 58 on the esophageal wall. A second 

15 path may be formed using electrode 31 in the 
trachea and electrode 58 on the esophageal wall. 
If the endotracheal tube 22 is inserted in the 
-^esophagus, either inadvertently or purposefully, 
the catheter 50 or stylet 75 (Figure 3) may be 

20 inserted to a position below the heart to obtain 
both electrodes on the esophageal wall and 
bracketing the heart. Where an adjustable endo- 
tracheal tube 22 is provided, then tube 22 could 
be inserted an additional amount to place elec- 

2S trode 31 at a location below the heart to form a 
defibrillating current path in operation with elec- 
trodes 33 and/or 48. 

In another embodiment of the invention, a 
further electrode or electrodes may be provided 

30 external of and in contact with the patient. It will 
thus be appreciated that a plurality of additional 
electrical pathways are thus created, such as 
between such external electrodes or between one 
or more extemal electrodes and one or more 

35 internal electrodes carried by the embodiments 
previously described particulariy with relation to 
Figures 1 — 4. 

Such electrode pathway systems have been 
shown to be usable to measure as well as stimu- 

40 late muscle or nerve activity in thoracic-abdomi- 
nal regions, such as for pacing, defibrillation of 
the heart, stimulation of the pharynx or dia- 
phragm, or the like. 
It has further been discovered that in many 

4S such applications an improved composition of 
matter for one or more of the various electrodes 
thus employed exists in the form of a car- 
bonaceous material and particulariy graphite. 
Specifically, as but one example, it has been 

so found beneficial to fashion one or more of the 
electrodes depicted in Rgures 1 — 4 of graphite, as 
in the form of a resilient graphite impregnated 
material suitable for application to one of the 
cuffs. One commercially available form of 

55 graphite which has been found particularly suit- 
able to such applications is a carbon loaded con- 
ductive vinyl manufactured by Abby Plastics. Yet 
another suitable form is manufactured under the 
trademark "ECCOCOAT" 258A, and elastomeric 

60 carbon based conductive coating suitable for 
application to such resilient materials and manu- 
factured by Emerson & Cuming, Canton, Massa- 
chusetts 02021, U.ST^. Yet a third form of such 
graphite also found suitable in the instant appli- 

6S cations is electrically conductive silicon manufac- 
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tured by Ruorocarbon Corporation, 1032 Morse 
Avenue, Sunnyvale, California 94086. 

It is therefore apparent that the present inven- 
tion is one well adapted to attain all of the objects 
and advantages hereinabove set forth, together 
with other advantages which will become obvi- 
ous and inherent from a description of the 
apparatus itself. 

Claims 

1. Emergency medical apparatus (20), com- 
prising: 

a first electrode contact area (48, 33, 31) 
adapted for positioning internally of a patient; 

first means (47, 32, 30) for bringing said first 
electrode area into electrical contact with an 
adjacent internal body portion of said patient; 

a second electrode contact area (31, 58, 82), 
adapted for positioning within an esophagus; 

second means (30, 56, 80) for urging said 
second electrode area into electrical contact with 
said esophagus; and 

defibrillating means (70) for energising said 
first and second electrode areas; characterised in 
that the first and second electrode areas are 
independentiy positionable to locations respec- 
tively above and below the heart and are con- 
nected to said defibrillating means so as to com- 
plete a current path between them internally of 
the body. 

2. The apparatus of claim 1, wherein said first 
electrode area is adjacent a tongue portion of said 
patient. 

3. The apparatus of claim 2, further including: 
a laryngeal tube extending through said first 

urging means and having an outer opening 
adapted to receive a selected fluid and an inner 
opening adapted to terminate in a laryngeal 
region above said second urging means. 

4. The apparatus of claim 3, further including: 
first support means extending through said first 

urging means for supporting said second elec- 
trode area. 

5. The apparatus of claim 4, wherein said first 
support means includes: 

an endotracheal tube having an outer opening 
above said first urging means and an inner 
opening below said second urging means; 

said endotracheal tube being selectively 
positionable at locations including said esopha- 
gus at said locations below said heart. 

6. The apparatus of claim 5, further including: 
a third electrode area adapted for positioning 

within said esophagus; 

means for urging said third electrode area Into 
electrical contact with said esophagus; and 

second means supporting said third urging 
means and insertabie through said laryngeal tube 
and said endotracheal tube to position said third 
urging means below said heart. 

7. The apparatus of claim 4, wherein said first 
support means ts insertabie through said larynge- 
al tube to position said second electrode area 
below said heart. 



8. The apparatus of claim 4, further including: 
a shield member adapted to position and pro- 
tect said laryngeal tube and said first support 
means within an oral cavity. 
5 9. The apparatus of claim 8, wherein said shield 
member includes a portion forming said first 
urging means. 

10. The apparatus of claims, 1, 2, 3, 4, 5, 6, 7 or 
8, wherein said first urging means is adapted to 

w expand upon pressurisation to a volume effec- 
tively filling a pharyngeal region and sealing oral 
and nasal passages extending therefrom. 

11. The apparatus of claim 1, wherein said first 
electrode area is adjacent a tracheal or esophage- 

rs al body portion. 

12. The apparatus of claim 1 1, further including 
first means for supporting said ^rst electrode area 
and said first urging means. 

13. The apparatus of claim 12, wherein said first 
20 support means includes: 

an endotracheal tube having an outer opening 
above said first urging means and an inner 
opening below said first urging means; 

said endotracheal tube being adapted for selec- 
25 tively positioning within said trachea or said 
esophagus. 

14. The apparatus of claim 13, further including 
a laryngeal tube in operative relationship with 
said endotracheal tube and having an inner open- 

30 ing above said first urging means. 

15. The apparatus of claim 14, further including: 
second means for supporting said second urg- 
ing means and said second electrode area; 

16. The apparatus of claim 1 5, further including: 
35 a shield member adapted to position and pro- 
tect said laryngeal tube and endotracheal tube 
within an oral cavity. 

17. The apparatus of claims 14, 15 or 16, further 
including: 

40 a pharyngeal cuff surrounding said laryngeal 
tube and said tracheal tube and adapted to ex- 
pand upon pressurisation to a volume effectively 
filling a pharyngeal region and sealing oral and 
nasal passages extending therefrom. 

45 18. The apparatus of claims 6, 7, 9, 10 or 17 
wherein at least one of said first and second elec- 
trode areas is comprised of carbonaceous 
material. 

19. The apparatus of claim 18, wherein said ear- 
so bonaceous material is graphite. 

PatentansprQche 

1. Medizinisches Gerat (20) fur Notfalle, umfas- 
55 send 

einen im Inneren eines Patienten positionier- 
baren ersten Elektrodenkontaktbereich (48, 33, 
31), 

eine erste Einrichtung (47, 32, 30), um den 
60 ersten Elektrodenbereich mit einem angrenzen- 
den inneren Korperabschnitt des Patienten in 
elektrischen Kontakt zu bringen, 

einen zweiten Elektrodenkontaktbereich (31, 58, 
82), der in eine Speiserohre einfuhrbar ist, 
65 eine zweite Einrichtung (30, 56, 80), um den 
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zweiten Eiektrodenberetch mit der Speiserdhre in 
elektrischen Kontakt zu drdngen Oder zu bringen, 
und 

eine DefibnIIiereinrichtung (70) zum Erregen 
(Oder Aktivreren) der ersten und zweiten Elek- 
trodenbereiche, dadurch gekennzelchnet daB die 
ersten und zweiten Elektrodenbereiche unab- 
hangig voneinander an Steilen uber bzw. unter 
dem Herzen posftlonlerbar und mit der DefibnI- 
Iiereinrichtung so verbunden sind, daS zwtschen 
Ihnen im Inneren des Korpers ein Strompfad 
gesch lessen ist. 

2. Gerat nach Anspruch 1, dadurch gekenn- 
zeichnet dafi der erste Eiektrodenberetch in der 
N3he eines Zungenabschnitts des Patlenten 
position ierbar ist. 

3. Gerat nach Anspruch 2, gekennzeichnet 
durch einen Larynx- oder Kehlkopfschlauch, der 
sich durch die erste Kontaktiereinrichtung (urging 
means) erstreckt und eine auSere Offnung zum 
Aufnehmen eines gewahlten Fluidums sowie eine 
innere Offnung, die In einem Kehtkopfbereich 
Qber der zweiten Kontaktiereinrichtung zu mOn- 
den vermag, aufweist. 

4. Gerat nach Anspruch 3, gekennzeichnet 
durch 

eine sIch durch die erste Kontaktiereinrichtung 
erstreckende erste Trageinrichtung zum Tragen 
des zweiten Elektrodenbereichs. 

5. Gerat nach Anspruch 4, dadurch gekenn- 
zeichnet, daS die erste Trageinrichtung 

einen Endotracheal schlauch mit einer uber der 
ersten Kontaktiereinrichtung liegenden aulieren 
Offnung und einer unter der zweiten Kontaktier- 
einrichtung liegenden inneren Offnung aufweist, 

wobei der Endotrachealschlauch selektiv an 
Steilen, einschliefilich der Speiserdhre an den 
Steilen unter dem Herzen, positionierbar Ist. 

6. Gerat nach Anspruch 5, gekennzeichnet 
durch 

einen innerhafb der Speiserdhre positionier- 
baren dritten Eiektrodenberetch, 

eine Einrichtung, um den dritten Elektroden- 
bereich mit der Speiserdhre in elektrischen Kon- 
takt zu drdngen oder zu bringen, und 

eine zweite Einrichtung, welche die dritte Kon- 
taktiereinrichtung tragt und durch den Kehlkopf- 
schlauch und den Endotrachealschlauch einfuhr- 
bar ist, um die dritte Kontaktiereinrichtung unter 
dem Herzen zu positionieren. 

7. Gerat nach Anspruch 4, dadurch gekenn- 
zeichnet, daS die erste Trageinrichtung durch den 
Kehlkopfschlauch einfuhrbar ist, um den zweiten 
Elektrodenbereich unter dem Herzen zu positio- 
nieren. 

8. Gerat nach Anspruch 4, gekennzeichnet 
durch 

ein Abschirmelement, welches den Kehlkopf- 
schlauch und die erste Trageinrichtung innerhalb 
einer Mundhdhle zu positionieren und zu schOt- 
zen vermag. 

9. Gerat nach Anspruch 8, dadurch gekenn- 
zeichnet, dais das Abschirmetement einen die 
erste Kontaktiereinrichtung bildenden Abschnitt 
aufweist 



10. Gerat nach Anspruchen 1, 2, 3, 4, 5, 6, 7 oder 
8, dadurch gekennzeichnet, da& die erste Kon- 
taktiereinrichtung bei Oruckbeluftung auf ein sei- 
ches Volumen aufweitbar ist, daB sie einen Pha- 

5 ryngeal- oder Rachenberetch effektiv auszufuUen 
und die von diesem Bereich abgehenden Mund- 
und Nasenkanale zu verschllellen vermag. 

11. Gerat nach Anspruch 1, dadurch gekenn- 
zeichnet daS der erste Elektrodenbereich im Be- 

ro reich eines trachealen oder osophagealen Korper- 
abschnitts positionierbar ist. 

12. Gerat nach Anspruch 11, gekennzeichnet 
durch eine erste Einrichtung zum Tragen (oder 
Haltern) des ersten Elektrodenbereichs und der 

75 ersten Kontaktiereinrichtung. 

13. Gerat nach Anspruch 12, dadurch gekenn- 
zeichnet, daE die erste Trageinrichtung 

einen Endotrachealschlauch mit einer uber der 
ersten Kontaktiereinrichtung liegenden auSeren 

20 Offnung und einer unter der ersten Kontaktierein- 
richtung liegenden inneren Offnung aufweist 

wobei der Endotrachealschlauch selektiv inner- 
halb der Luftrdhre oder der Speiserdhre 
positionierbar ist 

2S 14. Gerat nach Anspruch 13, gekennzeichnet 
durch einen Kehlkopfschlauch, der dem Endo- 
trachealschlauch wirkungsgemafi zugeordnet ist 
und eine innere Offnung uber der ersten Kon- 
taktiereinrichtung aufweist. 

30 15. Gerat nach Anspruch 14, gekennzeichnet 
durch eine zweite Einrichtung zum Tragen (oder 
Haltern) der zweiten Kontaktiereinrichtung und 
des zweiten Elektrodenbereichs. 
16. Ger§t nach Anspruch 15, gekennzeichnet 

35 durch 

ein Abschirmelement, welches den Kehlkopf- 
schlauch und den Endotrachealschlauch inner- 
halb einer Mundhdhle zu positionieren und zu 
schutzen vermag. 

40 17. Gerit nach Anspruch 14, 15 oder 16, 
gekennzeichnet durch 

eine Pharyngeal- oder Rachenmanschette, 
welche den Kehlkopfschlauch und den Tracheal- 
schlauch umschliefit und bei Oruckbeluftung auf 

45 ein solches Volumen aufweitbar ist da(^ sie einen 
Pharyngeal- oder Rachenbereich effektiv auszu- 
fuUen und die von diesem Bereich abgehenden 
Mund- und Nasenkanale zu verschlieBen vermag. 

18. Gerat nach Anspruch 6, 7, 9, 10 oder 17 
so dadurch gekennzeichnet dafi mindestens einer 

der ersten und zweiten Elektrodenbereiche aus 
einem kohlenstoffartigen Werkstoff geformt ist 

19. Gerat nach Anspruch 18, dadurch gekenn- 
zeichnet daB der kohlenstoffartige Werkstoff Gra- 

55 phit ist 

Revendications 

1. Appareil medical d'urgence (20), compre- 
60 nant: 

une premiere surface de contact d'dlectrode 
(48, 33, 31) con^ue pour dtre positionn6e d rint§- 
rieur d'un patient; 

des premiers moyens (47, 32, 30) destines h 
65 amener iadite premiere surface d'electrode en 
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contact diectrique avec une partie interne adja- 
cente du corps dudit patient; 

une deuxidme surface de contact d'dlectrode 
(31, 58, 82} congue pour §tre positionnee d I'?nt6- 
rieur de I'oesophage; 

des deuxiemes moyens (30, 56, 80) destines k 
rappeler ladite deuxrime surface d'electrode en 
contact electrique avec ledit oesophage; et 

des moyens (70) de defibrillation destines ^ 
exciter lesdites premiere et deuxieme surfaces 
d'6Iectrodes; caract6ns6 en ce que les premiere 
et deuxieme surfaces d'electrodes peuvent dtre 
positionn§es, tnd§pendamment, en des points 
situes, respectivement, au-dessus et au-dessous 
du coeur et sont connectees auxdits moyens de 
defibrillation afin de farmer entre elles un circuit 
de courant k i'mt^rieur du corps. 

2. Appareil selon la revendtcation 1, dans le- 
quel ladite premiere surfece d'efectrode est adja- 
cente k une partie de la iangue dudit patient 

3. Appareil selon la revendtcation 2, compre- 
nant en outre: 

un tube laryngien passant k travers lesdits 
premiers moyens de rappel et pr6sentant une 
ouverture exterieure congue pour recevoir un 
fluide choisi et une ouverture int^rieure congue 
pour aboutir dans une region laryngienne au- 
dessus desdits deuxiemes moyens de rappel. 

4. Appareil selon la revendication 3, compre- 
nant en outre: 

des premiers moyens de support s'^tendant a 
travers lesdits premiers moyens de rappel afin 
de supporter ladite deuxieme surface d'elec- 
trode. 

5. Appareil selon la revendication 4, dans le- 
que! lesdits premiers moyens de support com- 
prennent: 

un tube endotracheal pr^sentant une ouverture 
ext§rieure au-dessus desdits premiers moyens 
de rappel et une ouverture interleure au-dessous 
desdits deuxidmes moyens de rappel; 

ledit tube endotracheal pouvant §tre posi- 
tionne selectivement en des points comprenant 
ledit oesophage auxdits points situes au-dessous 
dudit coeur. 

6. Appareil selon la revendication 5, compre- 
nant en outre: 

une troistdme surface d'electrode congue pour 
etre positionn^e k I'interieur dudit oesophage; 

des moyens destines k rappeler ladite troi- 
si^me sur^ce d'electrode en contact electrique 
avec ledit oesophage; et 

des seconds moyens supportant lesdits troi- 
sidmes moyens de rappel et pouvant §tre insures 
par ledit tube laryngien et ledit tube endotracheal 
afin de position ner lesdits troisiemes moyens de 
rappel au-dessous dudit coeur. 

7. Appareil selon la revendication 4, dans le- 
quel lesdits premiers moyens de support peu- 
vent etre inseres par ledit tube laryngien pour 
posttionner ladite deuxieme surface d'electrode 
au-dessous dudit coeur. 



8. Appareil selon la revendication 4, compre- 
nant en outre: 

un ecran congu pour positionner et proteger 
ledit tube laryngien et lesdits premiers moyens 
5 de support k I'inteneur d'une cavtte buccale. 

9. Appareil selon la revendication 8, dans le- 
quel ledit ecran comprend une partie formant 
lesdits premiers moyens de rappel. 

10. Appareil selon (es revendications 1, 2, 3, 4, 
70 5, 6, 7 ou 8, dans lequel lesdits premiers moyens 

de rappel sont congus pour s'expanser sous 
i'application d'une pression jusqu'a un volume 
rempHssant effectivement une region pharyn- 
gienne et obturant hermetiquement les voies 
IS buccale et nasale qui en partent. 

11. Appareil selon la revendication 1, dans 
lequel ladite premiere surface d'electrode est 
adjacente k une partie tracheale ou oesopha- 
gienne du corps. 

20 12. Appareil selon la revendication 11, compre- 
nant en outre des premiers moyens destines k 
supporter ladite premiere surface d'electrode et 
lesdits premiers moyens de rappel. 

13. Appareil selon la revendication 12, dans 
25 lequel lesdits premiers moyens de support com- 

prennent: 

un tube endotracheal presentant une ouverture 
exterieure au-dessus desdits premiers moyens 
de rappel et une ouverture interieure au-dessous 
30 desdits premiers moyens de rappel; 

ledit tube endotracheal etant congu pour etre 
positionne selectivement k I'interieur de ladite 
trachee ou dudit oesophage. 

14. Appareil selon la revendication 13, compre- 
3S nant en outre un tube laryngien en relation fonc- 

tionnelle avec ledit tube endotracheal et presen- 
tant une ouverture interieure au-dessus desdits 
premiers moyens de rappel. 

15. Appareil selon la revendication 14, compre- 
40 nant en outre: 

des seconds moyens destines k supporter les- 
dits deuxiemes moyens de rappel et ladite 
deuxieme surface d'electrode. 

16. Appareil selon la revendication 15, compre- 
45 nant en outre: 

un ecran congu pour positionner et proteger 
ledit tube laryngien et un tube endotracheal k 
I'interieur d'une cavite buccale. 

17. Appareil selon la revendication 14, 15 ou 
50 16, comprenant en outre: 

un ballonnet pharyngien entourant ledit tube 
laryngien et ledit tube tracheal et congu pour 
s'expanser sous Tapplication d'une pression ]us- 
qu'd un volume remplissant effectivement une 
55 region pharyngienne et obturant henmetique- 
ment les voies buccale et nasale qui en partent. 

18. Appareil selon les revendications 6, 7, 9, 10 
ou 17, dans lequel au moins I'une desdites pre- 
miere et deuxieme surfaces d'electrodes est 

50 constituee d'une matiere carbonee. 

19. Appareil selon la revendication 18, dans 
lequel ladite matiere carbonee est du graphite. 
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